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AUTHORS : Kaganov, M.A. and Kaganova, T.I.

TITLE: Direct measurcment of the relative humidity of
gases

PERIODICAL: Pribory i tekhnika oksperimenta, no. 1, 1962,
199 -~ 201

TEXT: The authors describe a method of measuring the

relative humidity,which is based on the fact that the temperature
dependence of the electrical conductivity of thermistors is of

the same functional form as the relation between the maximum

vapour pressure of water and the temperature. It follows that ¢/€%
a simple Wheatstone-bridge arrangement, including two thermistors,

may be used to determine the relative humidity. One of the

thermistors is used to determine the dew point and the other

the temperature of the medium. A% ccuracy of 2-3% is
reported in the range ofohumidities 25 - 95% and range of air
temperatures of 15 - 70 "C. There is 1 figure.
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AUTHOR: _ﬁgg@gv_,_M. A. and Yu. L. Rozenshtok (Leningrad)
TITLE: On the teperature of bodies in a medium with fluctuating heat transfer and temperature

PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 3, 1962, 90-92

TEXT: The cquations of the temperature fields of bodies under conditions of periodically varying medium
temperature and heat ftransfer are solved for the case of cylinderical and spherical bodies by successive
approximations. It is assumed that the medjum temperature © and heat transfer coeflicient a are described
by the following formulac:

O =Acoswt; a=a,l + y cos(wt —p)] (3)

It is found that the thermometer gives a distorted reading of the mean temperature of the medium, the
error A T depending on the shape of the body and on the phase shift ¢ between © and «, There are 2 figures.

SUBMITTED:  November 24, 1961

Card 1/1

o T R S ——
rir T ST e - 7 K (bt a0 [CNB (R (PERR k| et o A it
R A T3 8 D LRI e ST T T Aan A LTI uch 211l sk liak
JEEST A FH ARIES G I = - SHEH I PN NS 11 SCETTIFRA TN 1 ¥ T AT TR

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920004-0"



CIA-RDP86-00513R000619920004-0_

"APPROVED FOR RELEASE: 08/ 10/ 2001 i u: ‘,mn.-:n ;ul iHF

P LIRS B A LItk TH
\ R A!|'|!‘. ,ll\!!,:ﬁ”.. .ﬁ.l””."mllﬂd ” ‘”I

31879
8/1 70/62/005/001/007/015
B104/B102
2b . (00
AUTHORS: Kagaqui_yf A., Mushkin, I, g
TITLE: Semiconductor thermoanemometer with temperature compensation

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, v. 5, no, *, 1962, 72-78

TEXT: & thermoanemometer wi th two thermistors gg sens{tive g¢lements 1s
described. The wing velocity is determined from the differoence between
the temperatures of the two thermistors connected to g d1fferentigl
bridge. The thermistors are equal in form and temperature caefficient
but differ in surface area. They are heated by the differentis] briige
current. By automatic control of the current heating the thermistors
an indication of the wind veloecity independent of the ambient temperature
is achieved. The decrease of measurement accuracy with increasing wingd
/ . velocity is one of the most serious defects of the instrument, 4

characteristic are recommended for the correction ¢f accnracy. Such
corrections make it possible to measure wind velocitien between 2 ang
40 cm/sec 1n the 10-30%¢ range with an error of about 4 . The error due
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DUL'NEV, G.N.; KAGANUV, M.A.; KISNER, I.S,

"Fundamentals of heat transfer by radiation” by A.G.Elokh. Reviewed

by G.N.Dul'nev, M.A.Ksganov, I.S.Lisker. Insh. —fis, zhur. 5 10,101

130-131 0 '&2, (MIRA 15422

(Heat=—Transmission) (Heat~—Radiation and absorption)
(Blokh, A.G.)
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(Low tsmperature research-~Congresses)
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AUTHOR: Kaganov, M. A, (Leningrad )A‘
.TITLE: A method of compensating differences in temperature

characteristics of semiconductor thernmo resistances

PERIODICAL: Avtomatika i telemekhanika, v. 24, no, 1, 1963, 97-103

due to parameter spread. The circuits are two terminal networks
having a resistance R(n)(T) and consieting of one temperature sep-

sitive semiconductor resistor with p(n)(T) and of two or three
constant resistors. The circuits are synthesized so as to result §%
in the best possible approximation, within a given temperature .

ran§e AT, of the temperature dependent R(n)(T) 10 the function
R(o (?) - the resistance of a dipole with the transducer p(o)(T)

—-having nominal values of its parameters. Circuits with two and
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ACCESSION NR: AP4038660 s/017o/6lo/ooo/oou/ooza/oo;n
; 'AU'fHOR:_ Kaganov, M, A.; Lisker, I, S,
: TITLE: Lag ofrelectrica.l resistance thermometers

SOURCE:  Inzhenerno-fizicheskiy zhurm.17ﬁo. b, 1964, 28431

i TOPIC TAGS: Electrical resistance thermometer, resistance thormometor lag,
rosistange thermometer time constant, heat sensitive oleoment

ABSTRACT: The lag of a thermal system consisting of a heat~sensitivo element
and wire leads was determined, The deperdence of the time constant, of

. electric thermomoters on tho thermal characteristics of the matexial constitute
! ing the leads, their numbor and their diameter was obtained, In order to

- verify oxporimentally the dorived rolations charactorizing the offwct of the

i leads on the lag of hoatesonsitive olemonts, oxperimonts were carried out in

! which the thermal lag of substanges to which leads of varicus tross psections wore
- attached was moasurad, Rosults aro oited fop tho aso of codling of a series of
. bismith sphores 3.2 x203 n 4n diametor, It was SLound that the wire leads )
(constantan, opper, manganin-canstantan) had a considerable wffect on the tine
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constant of the sample studied. The results given in the paper may be useful o
i in designing and operating electrical resistance thermomeotery to bo used in L
i recording rapid processes in media of considerable volume. Orig. art. hast

5 formulas.

(Scientific Research Institute of Agricultural Physics
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KAGANOV, M,A, (Leningrad); YANGAREER, V.A. (Leningrad)

' ; rrent under
Temperature field in a homogenscus medium heated b;r a curren
corggitions of spherical symmetry. PMTF n0.2:110-113 Mr-Ap '65.
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!AUTHOR: Kaganov, Ms.Asi Mushkin, I. GC. i S N { /" :
| : ; ; R
TITLE: A semiconductor thermeanemometer for agricultural neteorplogy o
';SOURCE: Vestnik sel'skokhozyaystvennoy nauki, no. 8, 196!5,.; 129f-lﬁi;1 i x
! TR P
l'l‘OI’I(! TAGS: agriculture, anemometer, electronic measuremafjt, thipmistor ! |
: ‘ o : i |

: :ABSTRACT: The authors dascribe an electronic thermal windigaugt d_tavel.opediaéc the
. 'Sclentific’ Research Institute of Agricultural Physics. Tefjperatiie error 19 elimi-
nated by using a differential measurement circuit with two'direitly heated:gensing
‘units with different power dissipation. The wind velocity: fs determined fidm the

itemperature difference of these sensing elements. Tempera‘ure elrpor compendation is
automatic in this type of circuit: a change in atmospharim tempierature afffiqets [the |
resistance of the elements, which are connected in adjaceni: arms ¢f the nepquredent |
bridge, and the combination of the remaining elements in the clrewit compehgated for. -
‘the change in heating power by a corresponding change in the curirnt gensif ,vi;}' of
the circuit. The bridge contains two thermistors with ideptical fenperature conf-

‘ficents but different nominal resistances and surface ardap. The relationsliip be-
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SMIRNOV, V.S.; CHURDNOVSKIY, A.F.; KAGANOV, M.A.

Theoretical way of evaluating the heat conductivity of porous

t high temperatures. Trudy LPI no.243:12-18 '65.
alloys a gh tempe y (KIFA 18:6)
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 KAGANGY, M.A.; RCZEISHTCK, Yu.L. [deccaned]

Simulation of temperature dependences, Jzm. taid, no,1l:
10-1, N '€5. (MIRA 18:13%)
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. |AUTHOR: Kaganov, M. A.; Kurtener, D. A. %,

ORG: none N

TITLE: Experience witha multipoint instrument for remote measuring and automatic

recording temperatures by semiconductor sensors

1- ;
! |SOURCE: Byulleten' tek}/l\n‘ﬁ{})-ekonomicheekoy informatski, no. I, 1966, 39-40

TOPIC TAGS: temperature measurement, temperature instrurmnent

ABSTRAGT: A 12/24-point temperature measuring~and-recording instrument was
developed in the Agrophysical Scientific Research Institute. Thanks to the use of an
. unbalanced bridge circuit with an output electronic potentiometer, the repistance of
F connecting wires can be neglected. Semiconductor thermistors (over 1 kohm, 3-5%
i |per 1C) are cmployed as sensors. Only three wires are needed for connecting the

! instrument to the sensors, the latter being awitched in succession by a step-type
switch. These characteristics are claimed: scale span, -5+ 45C) error, 0.25%:

r distance, 2—3 km. Orig. art. has: 1 figure.
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_,, 90,520-31(1983), Sp, (NSP-tr-91) S
y £ ?}M /.5; /7; 6‘ The kinetica of the deatruction of superconductlvity by as
~ alternating fleld with froquency w 2 10 sec™! was Invostl-
gated. A kinotic equatior was derived from the Maxwell
equations limited by certain boundary conditions: —aH/bx »
(~A2/e)l; OE/0z = (-1 /c)(8H/0t%; 1t | oo = Hy(ut); B lestmy =
H (" (t)/c); and dr/dt ~ (H(Z) - Hy )My )v,. (7.8.R.) ’
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Category : USSR/Elec.tricity - Conductors

Abs Jour : Ref Zhur - Fizika, No 1, 1957 HNo 1621

Author : Azbel’, M.Ya., Kaganov, M.I.
Title : On the Theory Of—the Anomalous Skin Effect in Thin Films

Orig Pub : Uch. zap. Khar'kovsk. un-ta, 1955, 64, 59-65

Abstract : The authors consider the normal incidence of a plans monochromatic wave on a
thin metallic film, the thickness of which is much less than the free path 1.
The behavior of the conduction electrons is described by the kinetic equatio*
for the distribution function of the electrons in phase space. An expressioa
is derived for the surface impedance of metal films in Lhe normal and in the
superconducting states. The dependence of the surface impedance on the film
thickness d and on the frequency® is investigated. The ratio of the active
component R to the inducted component x for superconducting films is approxi-
mately equal toW); for films made of metal in the normal state R/X ~1/jw (at
low temperatures). In the case of superconducting films, the value of X de-
pends little on d outside of the dependence on the behavior of the slectrons
at the metal boundary; in this case R ~-1/d in the case of mirror reflection
of the electrons from the boundary, and R~vin 4/} in the case of diffuse re-
flection.
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Pub, 146 - 23/26

Lifshits, I. M.; Knganov, M. I.
S OHARRIO UG
Effective density of rotating liquid helium IT

: Zhur. eksp. i teor. fiz., 29, August 1955, 257-258

As has been shown (L. D. Landau, Ye. M. Lifshits, DAN SSSR, 1900, 669,
1955), during rotation of a container with helium II the normsl part

of the helium mass rotates as a whole, but relative to the superfluid
motion the cylindrical volume of liquid is resolved into a aumber of
coaxial cylindrical layers in each of which superfluid motlon bgLﬂQ with
velocity distributed according to the law: vi = by/r, by = W(ri-r{},)/
(2-1n[r1/r-’l], where the values of the radii of the boundaries of sepa-
ration are determined for two limiting cases of slow and fast rotation.
In the present note the writers make more preclse these limiting caeses, ¢
and study the dependence of effective density upon angular velocity W
for various temperatures. Two references: c¢.g. Ye. M. Lifshits,
Sverkhtekuchest' (teoriya) [Superconductivity (Theory)}, supplement to
monograph of Keesom, Foreign Literature Press, 19h9.

Physicotechnicel Institute, Academy of Sciences Ukrainian SSR, Xhar'kov

March 31, 1955
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Sitenko, A. G., and Kagenov, M. I,

'“"“Nuhuumwummmu:lh el
About the energy lcsses by a charged pu.t’k:u,lou
anisotrovic medium

Dok. AN SSSR100/Y, 681-683, Feb 1, 1355

Proof is given of thae fact thal eyutamt!c ;,
energy losses of a moving cherged phrtinsle, ‘

anisotropiec madium the :Loasss Bre uxme.nm-ad l
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Aced. of Ses., USSR, Phyelco-Tethnical Tnstiiy

Academicion L, D. Landau, Ootober 14, 195k
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USSR/ physics - Skin effect .
Caxd 1/2 Pub, 22 ~ 12/49 - i -

{
‘mthora [ Kaganov’ K. 1‘1" and Azbel ! ’ M, Ya. | i ;
Jp——ct S . i ; !
Title t Regarding the theory of the ancmaleus suin ofifiot :
| Pertodical 1t Dok. AN SSSR 102/, 49-51, May 1, 1955 S INEPERRE J
; . rilaict Ll mought, Tt Ld,
| Abatract fn exact, oxpression of the ancmalou skin e?:i@:he:)zﬂr chatha felne dubjast.

r pment of Pippard
bagically, a further develcpmen ocaur‘;‘gc& sllactrong are govizned by

obtainad nn appraximate gamn-easion fer
asaupplion, elainad the

Pippard, under the assumpbion that
the law of an optional dispersien,
the skin effect. The authors, undor the samm

)
i
|
|
|
|

i Tnstitution :  The Acad. of 3c8., Ukr, SSH, Physiao-Tachnichl Inatitute

Presented by : Academician L. D, Landan, February L, 1955
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| Perlodical t Dok. AN SSSR 102/1, 49-5i, May L, 1935
Abstract t following formulas for mo &}ciy ef foct, ?a:. ty"

(Mm— ) a+Y 3 )"' (g * 0)
= 1/ : 1
Ty (f—"\:r B 7 a+V 3 (cq 1)

%) 7’ o

|
|
i
!
1

D o '
The symbols B and W are e'xplainmd. ! pefaroticass L l):{l&‘l,
and L Brit. (1938-1954). : g
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KAGANOV, M. I., AZBEL, M. I., LIFSHITS, I. M., ond KAWNGR, E. A., (Knor'kov) i

tted at the
"On the Theory of Gelvanomegnetic Phenomena ," a paper submitte
International Conference on Physics of Magnetic Phenomema, Sverdlcvsk, 23-31

May 56.
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SUBJECT USSR / PHYSCIS CARD 1 / 2 PA - 15T
~ AUTHOR KAGANOV,¥.I., LIFSIC,I.M., TANATAROY,L.V.
TITLE Relaxation between Electronas and Lattice.

PERIODICAL  Zurn.eksp.i teor.tis,31,fasc.2, 232-237 (1946)
Tasued: 10 / 1956

Here the Telaxation between the electrons of a metal and 8 orystal lattice
.(phonons) is studied. The method employed for this purpone permits the deterai-
nstion of the heat tranafer coefficient for any temperatures.

At first the quantity of energy (§) transferred by the electronas (per unit of
volume) to the lattice in the course of one sacond is computed. The phonon
function changes as a result of the noreation” and vannihilation™ of phomona.
Such processes are possible because the velocity of the electicons excecds that
of sound. To the creation of a phonon (seen from the poimt of view of quantum
mechanics) there corresponds the ERENKOV-1ike radiation of sound waves (in

the classical aense). The expression found tor U is explicitly written down and
specialized for low and high temperatures. Furthermore, § is computed for the
case that the difference of the temperatures © and T of the lattice and the
electrons respectively is considerably less than T, end besiden, for the cane

T << 0 .

The expression for § tor the case T » T, © -~ T L T (To - DEBYE temperature)

can be determined in a purely classical manner. For thim purpose the radiation
of sound waves by an electron is studied whioh moves with constant velonity v
through the lattice. The equations of the enforced oscillations of the emlastic

I
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SUBJECT gssh / PHYSICS
AUTHOR ESEL'SON,B.N., BEREZNJAK,N.G. ,W .
of the ations of Helium-Isotopes.

PITLE The A -Temperatures 8o
PERIODICAL Dokl.Akad.Nauk 111, fasc.3, 568-570 (1956)
1asued: 1/ 1957
n with the determination of data which are necenanry for the oon-
e diagram 1iquid-vapor of the sysiem Bw3wﬂe4, another

possibility of determining the dependence TR(xfl) was discovered. (HeTn Xpp

s the concentration of the liquid). What is conmcerned here is the break
of vapor (vapor preuaure) - temperature, which must
£ the solution. Whereas in ihe ourve for the depend-

in the case of ypure 804 the Ax-point was

dl’:/d'l.', tho derivatives dPy/dTy
point on the ocurves

In connectio
stTuction of the stat

denote
of the ocurve! viscosity

ocour at the h -point o
ence of vapor pressure on temperature
zed by @& break in the derivative

dp,/dT and dp/4T are subjected 10 discontinuitien in the A-
for the dependence of partial pressure and the total pressure of the solutions
of the helium jgotopes. This follows from general thernodynanic deliberations.

Next, an expression for the discontinuity of the derivation of concentration
nase is derived. 1 determinstion of the bresk

in the gaseous P
the dependence of the vapoT preasure of tho solution of ino-

in the ourve of
topes on temperature makes 1t possible %0 determine T}\(Igl)'

characteri
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126-5-3-5/21
Bass, F. G., Kaganov, M. I. and Slezov, V. V.

The Theory of calvanonagiétic Phenomena in Metals
(K teorii gal'venomagnitnykh yavlenly v meballakh)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol V, Nr 3%,

pp 406-411 (USSR)

ABSTRACT: Expressions for the Hall constant and resistance of a

Card 1/2

RIRCIL R CEa 1 ¥ I 151 e R LS
T PRI A T R N R P T T T HT

two-band model metal having square-law anisotropic
dispersion are derived for any magnetic field, even up to
magnetic fields such that the product of twice the Larmor
frequency and the mean time between collisions (for electrons)
is about unity. The special point of this treatment is thut
the effective masses and nean time between colllsions ere
assumed anisotropic. Eq. (2) is the kinetic equation for

the distribution function of electrons in one zone wiith the
dispersion law as expresced Dby Eq.(1). The main part of

the argument, which is fully evident from Eqs. (11) and (14),
relates to the one-band case, extension to the two-band case
being briefly considered in section 4, Tt is demonstrated
that the assumption of anisotropy introduces no egsentially
new feature. A final note at the end indicates that

better agreement with experiment is obtainable by consider-
ing three bands (groups of carriers). Acknowledgments ar:

] T O
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The Theory of Galvanomagnetic Phenowena in Metales  126-5-3-5/31

made to Ye, S, Borovik and I, M. Lifahits for uvseful
discussions,
There are 5 references, 4 of which are Soviet, 1 English,

ASSOCIATION: Fiziko-Tekhnicheskiy Institut AN Ulkr. $SSR
(Physico-Technical Inmstitute, Ac. Sec., Ukr, BSR)

SUBMITTED: October 16, 1956

1. Metals--Electrical properties 2. Metala~-Magrietic properties
3. Metals--Theory :

- LR
_T'-‘T_!_'_T"'"—Y—‘__—'-_Iﬂ ’_‘“V—'_T”“ ﬂrﬁ*ﬂ""—nm"‘r—m‘rm'mn—ur SRR LR S
P FiF b 3 R P R RIS A e i XS mnmmmmmnmmmmtmmln.
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" AUTHORS: Kaganov, M. I, and Psuxernil, V. 2,  126-5-3-28/31

PITLE: The Thermodynanics of the Ferromegnetic State at Low
Temperatures (K termodinamike ferrumdgnibnobo sostoyaniya
pri nizkikh temperaturakh)

PURIODICAL: Fizlka Metaullov 1 Motullovedeniye, 19%%, Vol %, Nv 3,
pp 561-3 (USSR)

ABSTRACT: The paper com:zences with a discusslon of the thercal
capacity of a metal at low temperatures, and of the extra
tern to be inserted for ferromagnetic metals, The effects
of an external magnetic field on the verlious components
(upln electronic) of the thermal ¢apacity is discussed,
in relation to a method of determininb the magnetic part
of the thermal capacity by measuring in strong mcbnetlc
fields, in which the thermodynamic potential hes to be
deduced., The second section of thm paper deals with this
deduction for spin waves, following earlier treatments ty
Holstein and Herring (Refs %2 and 4. Rq.(2) gives the
spin wave energy. The thermodynamic potentiul is equated
to the free energy for spin waves, and the rest of the
development is straightforward. Two cases (wealr and

card 1/2 strong magnetic fields respecblvely) are considered in
turn, cach being scubdivided (Eqs.7-10). No comparison
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126-5-3-28/%1
The Thermodynamics of the Ferromagnetic State at Low Temperatures

is made with experiment, as no suitable data are
available. Acknowledgments are made to L, D, Landau,

A. I. Athiyezer and V, G. Bar'yakhtar. The paper
centains 13 equations, 10 of which are numbered,

There are 8 references, 2 of which are Boviet, 5 English,
1 Geruaan,

ASSOCIATION: Physico-Technical Institute Ac.Sc. Ukrainian SSR
(Fiziko-tekhnicheskiy institut AN Ukr, BYR)

1. Metals--Thermodynamic properties 2. Metals-~Temperature factors
3. Metals~--Magnetic fachors 4. Nuclear spins

Card 2/2
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KAGANOV!.I. ] LIVSKITS 'Igu. » BINEL'NIKOV;K.D. PA - 29m

On the Possibility of the Observation of the Modification of the

Chemical Potential of Metal Electrons in the Magneftioc Field.

(0 vosmoshnosti nabludeniya izmeneniys khimigheskojo potentaiala
elektronov metalla v magndtnom pola, Russian)

%hnmal El)apezd.m. i Teoret.Piziki, 1957, Vol 52, Nr 3, PP 605-607
U.S.S.R.

Receiveds 6 / 1957 Reviewed: 7/ 1957

The order of magnitude of the potential difference caused by this
effect between two samples of one and the same metal, the cnd of
which is located in a strong magnetic field, is evaluated acoording
to a formula from the work by 1.M.LIVSHITS and A.M.EOSEVICH
(2hurnal Eksperim.i Teoret.Fisikd, 29, 730, 1955):in tho case of

H=102' G it amounts to about 1()'6 V. The influmoe sxercised by the
mosaic structure of the orystal on the order of the effect ia dis-
cussed. The modification of the chemiocal potential of the electron
gas in the magnetio field leads to a dependence of the emission
current (of cold s well as of themoeleotrio smigsdon) upos the
magnetic field (ROSENTSVEIG, Zhurnal Eksperim. i Teoret. Fisld 31,
520, 1956). The thermoourrent is given under special assusptions
(magnetio field vertical to the surface of ths matal, dispersion
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TITLE (0 pegloshobentt ul'tragvukd v meballakh, Russlan) I
PERIODICAL ‘ Zhu:ll Ebp.ril. 1 Teorete Htﬂti. 1951‘ Vol 323 l!r hp PP VI - |
(""'“’-) . beerption of seund ﬂbmi-.tom in um bedies,
ABSTRIGE !::“.mv::tm:ug ‘h:x ;otm_oia twe canes, « (8) hhe Lrequency of the

ue of
jderably higher then the reciprecal va
:;0““;‘0;,::::&;“:&:";' :ox(x;)u <« 117‘7’. In this firsh case é;f.: 33:24.2 u::
tien of seund as amn abgerptie
1s pessible to treat the abserp e the
and with the impulse v
BT T the s he This abasrjbien tLakes place as tesult
weve vecter ef the seund wave)o This s B e Ao
£ the seund quants with the Jua#i-p 0l
::r:‘:.m:dt}n“i;:’g; spectirum of th';d ';}xi:h‘“:{:. ni;;.;it": :ma?r::& c::.ﬂ
electric media with the phenens, a :
on 7&4) the seund vibratiens ndy
phepens. In the secend case (w und VbreL e pre
xternal field in which the g
Zmo"-’ :.: :ﬂﬁtﬁn l:ﬁ whioh medulates the aneryy ef these particles,. .

s £ seund in the
. : review investigates the atsorphisn o
ﬂ;&:p::. ‘{::.:mpcuturu. In this cass the rdle played by. :ho p‘!.\oxru‘u
ui unimpertant as their number tends tewwrds zsre in prepert ma e
1:‘ the temperature is reduced, The abserphien f seund is cause vy
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AZBEL', M.Ya.,KAGANOY, M.1.,LIFSUITS, 1.1 5€-5-31/55
Tfhe Heat Conductance and the Thermoelectric Phenomena in Metuls
in a Magnetic Field.
(Teploprovodnost! i termoslektricheskiys yavlaniya v metallakh
v magnitnom pole - Russian)
%hurnal E;sporim.i Teoret .Fiziki,1957,Vo} 32,0r 5,pp 11088-1192
U.5.5.R.
The paper under review determines asymptotic expressions for the
tensors of the heat conductivity andfor the Thonson's coufficients
{in & strong magnetic field.In this ocontext, no ppeoial modjuptione
with respeot to tha law of dlapersions and to the ghook integral
are made.The quantization of the motion of the plectron s not ta-
kxen into account in this connection. The Limika of the applicadbi-
1ity of such a olassical treatment are printed out in a previous’y
published paper refered to in the paper under review.In order to
determine the kinetio coefficients, it is necessary to compute the
current density j4 and the energy current wi which appear under
the influence of tho electrical field E; and of the temuperaturse
gradientd T 9 x4. Brief referencs is um.ac {n ‘the paper under re-
view to the computation of Jji and of wy. In orderto be able to ex-
press the experimentally measurabls confficients (resist ¢, heat |
conductivity,Thomson's coefficients) by the magnitudes d;t and
Zn) as defined here, the law of preservation of energy Ior an

electron gas is written down. The formulme obtained therafrom
for the resistance,the tennor of the ocouflicisnts of the heat con-

s
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AUTHOR: BASS, F.G., KAGANOV, M.I. ,

TTTLE: On the Problem daturation of the Kholl's (reeds
"Constant" in Semiconductors in Strong Magnetic Fields.
(K voprosu o nasyshchenll "postoyamn
siltnykh magnitnykh polyakh - Russian

PERIODICAL:  Zhurnal Eksperim. i Teoret. Fiziki, 1957, Vol 32, Nr
(UOS.SIR.)

ABSTRACT: The paper under review determines an expreasion

read: Hall's/ ®constant® in strong magnetic flelds.
NAYTOW 20168,

is valid for semiconductors with
published papers,

the Kholl's /read: Hall's/

J. A. Swanson, Phys. Rev,, Vol.
expression for semiconductors.

.:] Hll'ill i‘| :_||:‘|;i& il ;|l§-,|n|; SIS AN BB S AL T 30

the expression R =
constant,
sities of the electrons and of the holes s .respactively, This expres-
sion 1s correct if only the cloa;g isoenergetic

» Pe
In the special casep of a donow semi-

CIA-RDP86-00513R000619920004-0

565-37/55
Hall's)

» Kholla v poluprovodnikakh v
5y Pp 1233 ~ 1235

for the Kholl's/

This expression
Already in previcusly
1/ec(ny -rip) wan obtained for
with nj and np denoting the dan-

surfuces play & role
1799 (1%55), derived an analogous

conductor (np=0) and of an acceptor semiconductor (m=0), this expres-

gion‘goes over into the usual formulas.
jts meaning for a semlconductor proper,
its authors derive an exprassicn for the kKholl's
which is appropriate for

this expression is of particular importance
narrow ones.
the paper under review investigates a semiconductor with a cartain

spectrun as reproduced in the paper.

paper under review,
/read: Hall's/ constant
proper. In this ‘context,
for the semiconductors with
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becauss then my=n2. In the

the semiconductors
For reascns of simpliclty,

At T=0, let two zones (a and b)

T

—

AR PR Y S O O RO TE | B
Hs{I I e e 1aie 45l B 1o MBS =11
nlmﬂnﬁﬁ?ﬁ'ﬂr

G SE R

CIA-RDP86-00513R000619920004-0"




"APPROVED F :
A v OR RELEASE: 08/10[2001 CIA-RDP86-00513R000619920004-0

- : ]

P aIERLEE

Vo amases] M 1
. S , )
K\F\QJ“N~(JXL b 56-4-18/54
. AUPHORS: Yesel'son, B.ley Knganov, H.I., Lifonits, I.M.
TITLEs The The rmodynanics of the Phase pransition between He I and
He II in Solutions of Helium Iaotopes(Termodinamika fazovogo
‘e perekhoda He I -He IT V rastvorakh izotopo¥ geliya)

FERIODICAL: Zhurnal Eksperim. 1 Teoret. Fizlki, 1957, Vol. 3%, Nr 4,
pp. 936 - 944 (USSR)

ADSTRACTs 1.) The phienomena that are connected with the transition from
He I and He II in solutions of helium Lsotopes are thermodyna-
mically (theoretioally) treated. It 18 ghown that this transi-

tion, in the range from 1,35 to 3,00K, is a gecond type phase
transition.

2.) It is shown that at the temperature of the second type
phase transition a point of sudden jrregulatity ghould occur

in the derivative as well of the partial asg of the total pres-
sure according to the temperature, which fack is experimentally
confirmed.

3.) It is shown that at T in dependence On the distribu-
tion coefficient, & point of sudden jrregularity should be
observed in the derivative according %o the temperature.

Card 1/2 4.)I% is shown that & T} a point of sudden irregularity

. APPROVED FOR RELEA
) SE: 08/10/2001
. / CIA-RDP86-00533R000619920004-0"
The Thermodynamics of the Phase Transition between He I and He II in Solutions

of Helium Isotopes

ghould be obaserved for the neat of solution and the heat of
vaporization. For weak solutions numerical deta are Fiven for
the point of sudden i{rregularity of the heat of solution. For
one solution the course of curve of the heat of golution is
also calculated. Thare are 6 figures and 7 Slavic refarences.

ASSOCIATION: Physico-Technical Institute AN Ukrainian SSR
(Fiziko-tekhnichseskiy institut Akademil nauk Ukrai nskoy SSR)

SUBMITTED: April 19, 1957

AVAILABLE: Library of Congress
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jsn at Low Pemperatures

Theory of Antiferromagnet
nte ¥ (?) and ﬁax(:x!)

tices with the magnetic mome
mathod 18 obviously luited for
ian of the gyetem 18

Contribution to the
sublat

This observationnl
antiferromagnetics. pirst the Han lton
The magneiio field ghould be £0 osed of
a4t and of

written down.

the outer, constanty homogeneous nagne tlo fiel
the magnetlic field h of the spin waves. '

for the motion of the magnetlio moments 48 written down. By
using a system of equations givan hera,
of the enagy spectrum of the antiferromagn
near the ground state can be determined. Por this purpose the
mentioned system of equations {s linearized. {n the cage of
an antiferromagnotic the proper nagnetio £i0ld of the spin
waves never changes the disporsion 1am, Then, the apin pro-
portion of heat capaoity of the nntiferromagnetio ig deternin-
ed according to the usual formulae of ptatistical physics.

in order %o d he temperature of magnetio augcepti-
bility thejenergy spootrunm of the antilorromaanetic in a mag-
netic field in vertical the axis of easiast mug~

netizability in mrt Yoy this case the
energy spectrud is a ped by using the 1inearized

Card 2/3 _ equationa of motione. Of course, the tpmparaturoe dependences

romagne tisn at Low Panperature

e Theory of Antifer
@ ra 3gree

N&el (Neyel')
in

Contribution to th
netic susceptibility found

asions found sarlier by L.
(reference 1). 1icated magnetic gtTuotuTo S,
particular of such ferrites injthe case of which magnetice 8O~

mants of gublattices do not compenpoale, investigmted
in an analogous way . g referunsef) 4 of which are

Slavice

of heat capacity and nag

with the analogous expre

gm e

There aro

titute AN Ukrainian S8R
institut Akadenii nauk UkrainskoY 8sh)

ASSOCIATIOH! Physical Technical Ins
(Fiziko-tekhnicheskiy

SUBMITTED: July 8, 1957
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mpe larmetic gusceptibility of an One-Axis Antiferrommgnetic Substance

Py

the authore here investigated pon ona-axio ferromngnetic sul-

stance. First the equation for the nagne tic sonent fo¥ gach
1 field is

of the two sublattices i3 glvene When on externa
1acking (which is agsuned as veing at right anilea to tha
outer axis of the antiferromagnetic subatance) the marnetic
moments %f thq 8 hlatt
}

ces are reversely egual te one an-
%xherx s W, N, = -M. The magnotic alternn ting field

= E'e'i‘°t is ¢egarded as gnall and the aguations of
motion mentioned above 0re linearized. fhen the oxpressions
for the Bohr magneton and for the paguetic susceptibility
are deduced. This gusce ptibility {w) does not contain
ropys the rotation of the dkments of sublattices

i h a way that the total mngnetic monent
tha magnetic £ield. This does,
however, not apply for a str%p nugnet%p £40ld mppliod 11
the sample, because then m1( g g 0) helds. O width
of line I' 18 not only detarm nad by the relativistic affects
but also by the onergy of exchange jnteractions then the

antiferromagnetic gubstance ig n metnl tho exchan(e inter-
cerd 2/3 action leads to an additionnl widening of ¥

:he line hooouo e
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Correlation Helations for Randon Electric Currents SDV/56-54-5-1J,67
and Ficlds et Low Temperatures

for the two cases g«(g @ﬁ and SQ’E@ ¢, Pre authors express

their gratitude to L.D.Lanunu and Ye.M.iifnhits for having zmade

available the book nglektrodinanira gploshnyih gred(= Bluotro-~
dynanics of Continuous Media) previous to Lko publicaticn.
There are 9 references, 4 of which are Soviet.

ASSOCTATIOCH: Institut radiofiziki 1 olektroni¥i Alndeaii neuk Ukrailnskoy SS2
(Ingtitute of Radiophycics end Electrenics, Al Uy SSR)

. SUBMITTED: Novenbar 26, 1957
1. Metals--Electrical properties 2. Motuls--Temperat:ry factors

3, Electric fields~-Analysis 4. Electric current——Anuiysis
be Mathematics—Applications
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“ QUTHORS: Kaganov, M. I.y Tsukernik, V. 1%, 537/56-54-6-59/51
e S
TITLE: A Contribution to the Phenomenological Tnheory of Kinetic

Frocessec in Ferromagnetic nielectrics (K fonomenologichenkoy
teorii kineticheskikh protsessov V forromagnitnykh dielektri-
kakh) I. The nelaxation in the Gas of the 9pin Voves

(1. Relaksatsiya Vv goze gpinovykh voln)

PERIODICAL: Zhurnal eksperimental'noy { tooretichuekoy riziki, 1258,
Vol. 34, Nr 6, pp. 1610-1618 (USSR)

ABSTRACT: This paper jnvestigates the relaxation processes in ferro-
magnetica with an interaction of the spin moves one with ean-
other. In contrast to a paper of Akhiyezer (Ref 1), this

investigation 1is carried out without assuming the nominal
magnetization of the ferromagnetic in the ground state. The
relaxation processes in a ferronagnehic do not only ¢congist
of the interactions within the spin mystem, put the spin
waves also {interact with the lattice vibrations. 3ut in some
cases the interactions between the spin waves play the prin-
cipal rdle in egtablishing the equilibrium. Por the investi-
gation of the kinetic processes in ferromngnetica it is ne-
card 1/3 cessary to know the energy spectrurm and also the wave func-
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the Phenomenological Theory of
T. The Reluxation tn the

A Contribution to
ic pielectrics.

Kinetic Procesaes in Perromagnet
Gas of the Spin 7aves
The probabilitieu of the transitions

between the various states of the syshem nay be calculated
by means of these wave functions. The authors enlculate
in a consequent quantum mechanical way the energy levels of

tions of the gpin waves,

the ferromagnetic which are connected with the moticen of the
magne tic moment. In these calculations the strong exchange
interactions and the small relativissic corrections (aniso-
tropy energy and ma7netic {nteraction) are taken into account.
The calculations are discussed gtep hy steD. The second part
of this paper deals with the interachion of the spin waves
one with another. The terms of the third snd o1
order with respect tO certain operators & and @&

ases of the gpin

principal rdle in these interaction proces
waves. rirst the case of high tenperatures ig discussed and
for lom temueratures. At last

then follow the calculations
the telaxation time which corresgon(
action is calculated. For T G2fE
(Debaye) temperature) the interactions of
Card 2/3 the phonons play the egsential role. The

1a to ‘he exchange inter-
) (&, denotes the Debye

the spin waves 71ith
guthors thank A. I.
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E A Contribution to the Phenomenological Theory of §0V/56-34~6-30/51

Kinetic Procegses in Ferromagnetic Dielectrics. I. The Relaxation in the

Gas of the Spin Waves

L. D. Landau and I. 1. Lifshits for useful ad-
Bar'ynkhtar snl S. v. Peletmingkiy for
9 references, 6 of which

Akhiyezer,
vica and also Y. G.
profitable discussions. There are

are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii naux Ukrginskoy SSR
(Physics and Technical Tnstitut%,AS

SUBMITTED: Karch 22, 1958
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4UTHORS ¢ ¥aganov, M. 1., Taukernik, V. .

PITLES The Iﬁfxuence o Mhermoelesiric Feapownt on The 3kin wfreot 1D
Metal {Vliyaniye :ermoekektrlcheskmkn a1l na skin-etTeks v
metalle)

PERIODICAI Znernal eksperimental’'noy { tegrexicheskoy riziki. 1958,
vol 3%y NTr 2, PP A14-478 (UBSR)

ABSTRACT s Formulae are deduced Tor the gurfacyd resistance 1 eonslosra-

tion of thermoelectrac foroes. The folioding systen of egua-
tions serves As 4 bas1st

1 g

- % at!

Byom 04y D ¥ Tk a9/ax, 3 a4y *° Ta, he - Ay AB/ax,

—)
curl 7 - % jt curl b

ab eid
¢ vy + d1v oa o= O

where © 1s the high-frequency addition to the sverage tempera-
ture T ot the sample, C - the speeific heat of the metsl,

the heant gsurrTent, 7(ik-the resistance tensor, ..~ the thermsl
conductivity tensoT, and a .- the tensor of the tnermonlectri-

Card 1/2 cal coefficients. ("iK = "ki)’

APPR :
OVED FOR RELEASE: 08/10/2001  CIA-RDP86-00513R000619920004-0"



| "APPROVED FOR RELEASE 08/10/2001 CIA-RDP86 00513R000619920004 0
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The Influence of Thermoelectric Forceg on the “kin affect in NMetul
for the surface impedance it nolds that S x B (0)/Hy[0) ard
= -E ] ! | H n ) I 1 “Aus B
§y .y((),nx(c). € §Ox Vogox A G, /dni
{ ko - - » \ :)_{) ¥
Gy T Cpy v 05 04y 2 0 and ﬁy La decampesed 1nto§ and

n
gisoth.

for which equations are deduond a3 mell. In the case cf

. : ? isoth o 2
isctropy gn 1/ (E:’;:;—;‘und S . {}‘« ain'n /€ ls ot-

k.
tui1ned, and tor 1d a considerably more complicated expression

is found, the first term of which is eguml tec the expression

for 180th 4, conclusion, the authors express “hear gru.icada
+o [» D. Lundau for hioc valuable dimcussions. Thera ave 2 rel
erences, 2 ot which are Soviet.

ASSOCIATION: Fiziko-tekhnicheskiy inatitut akadesil nauk USBR (FPhvsico-
echnical Institate, AS UkrSSR) -

SUBMITT M March 26, 1958
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4 UTHORS Bar'yakhtar, v. G., Kaganov, M. I.

TITLE: Cherenkov Radiation—ﬁiﬂ‘fﬁg a e ok arged Particle Thrcugh

a Ferrodielectric ( cherenkovskoye niye pri prokhozhdenii
zaryazhennoy chastitsy cherez ferrodielektrik)

PERIODICAL: Zhurnal eksperimental'noy i tecreticheskoy fiziki, 1938,
Vol 35, Nr 5, DP 166-170 (Us3R)

#ABSTRACT: The emission of electromagnetic navas guring the motion of 2
charged particle in a ferrodielectric (ferrite) is characteri-
zed by the dispersion properties of the territes. in the pre-

gsent paper the authors jnvestigate

a charged particle moving in a maditkm W

permeability. For the gyrotropic permeability tensor the fol-
lowing is set up:s M, il, 0

{= -1, 4 0

0 0 H}
with growing frequencies W the 6«1 and (415 tend towards 1,

whereas (4.(2 tends towards O (already at compuratively low fre-

.- ,“,; A 5 PRI O
IR S AT TAL T AR T T T IS <} i T
T (LEQHIFET { siih XA TR A 1 I T S T it
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LGV 56-37-3-31/6"
syt icle Through a Fexro-
i : * a Charged Particle Throug
i During Pnaange of a A
Cherenkov Radiation Y
dielectric

+ - A < . e
4 thaot depend on the electron d1sper§1?n ﬁ;stngzr ihe

cy runB??uf‘r from those in which @-gyrobropy occur .e;rg o
rﬂngeﬂlu}l X Cne}enkov radiation dhy dz formulqe acuogfzéwyo
}ntensltJdoi-fqhits {Ref 1) us well as according t?) i-rﬁ;eeign
ha"qaﬁ tore l';ﬂn'for the Cherenkov radiutiog.in tn; } ?)
o Y QP? o _‘.'n'mulu {s given nloo for ai/dz (Re ,
(AY0,1 + 1 mn) a torm ! ;

w [N] o——— . dv
__-“,_...- (----)Ud - - (....‘... )N
hich is 3 5 ) )

and
In the (...) very complicated funstions ofto.(u1,f$. £ 4*0
n . e : o
are partly found, whureéAo is the vmlue.oicl1\u) ot W "
at i ca
i tion of this equation 18
., Furthermore, the integra
&) F

28 0 tn exclitation
encrgy loases due "

. last chapter the enchs - supling
”%th.iﬁnwzczs by the particle are calca;uted.lAslz2?0i og the
of sp . ; aves i wenk, calcul

: agnetic and spin wav : wind Ut by means
o ?1G:F§3miitensity of spin waves can be‘cuxrﬁuqtgzis %or
e§01nae;pansion in series. The corresponding ezus
of a

PN R A1 I ST T AN Te TR S ORI I SO T ) L
TR RN FR W RO A R 0 L ATR e SUR MK | ERRVER IRAT LI U L i U3 T T RERETT
B Y R P B T W T L) TR S T L RIS T T L e ST TR I g d Ty i
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507/56-35-3-51,51
Cherenkov Radiation During Passage of a Churged rfarticle Thrcugh z Ferrc-
dielectric
dW/dz are given. For the order of magnituéde of the potentinl
. 2,2, 2 . . 2 .2
losses dW/dz &2 -(e“/c )U; is obtulined, wherew; 2 4xNe“/m
-1 ) . ; .
Q,prV1015 sec ) and for the ratio bwtween loss cue Lo excita-

tion of spin waves and losses due¢ to polarization it hoids
that (gMAJp)(@c/tcb) & 1, In concluslon the authors ~hank A. 1.

Akhiyezer for raising the problem and diascussing the reaults
obtained. There are 1 table and 9 references, B of whicn are
Soviet,

ASS0CIATION: rFiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy GER
(Physico-Technical Institute of the tcademy of Sciences,
Ukrainskaya SSR)

SUBMITTED: April 21, 1958
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) BOV/ 6=35-d-44/ 2
The Galvanomagnetic Phenomena in Metals ¥ith Nearly % ual luznbers of Electrons
and "Holes"

parameter dn/n (dn =ny -n,, 0= (n, - n2)/2) nakea it

possible to give a precise description o the depondence of
the resistance tengsor on magnetic field . trength. The expren-
gions for the resistance g, which corres ond to this case, and
the NMall (Kholl) constant R are explicik y given, Thosu re-
sults, by the way, are in good agreemenl with those obtained
by N. Ye. Alekseyevskiy, N. B. Brandt, 7 I. Koatina (Ref 2).
There are 2 Soviet references,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii n uk Ukrainskoy 33R
(Phvsico-Technical Inatitute of the icalm  of Sciences vl the
UkrSSR)
Khar'kovskiy gosudarstvennyy universiteti (Rhar'kov State
University)

SUBMITTED: July 8, 1958
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AUTHORS: Kompaneyets, A.S. (Mosaew ), Doctor of physico-Mathe-
matical Sciences; Kagggoywummlm (¥har 'kov), Candidate
of Physico—Mathematical Sciences

TITLE: Electrical Conductivity
PERIODICAL:  Nauka 4 znizn', 1959, Nr 9, pp 24 - 29 (USSR)

ABSTRACT: The editor refers to the 1ecture "The 21st Congress
of the CP USSR and the " asks of dScience"” presented by
the vice-president of tle AS ussk, A.V. Topchiyev,
at the general yearly a. sembly of the AS USSR. A.V.

Topchiyev stated that t..e development of new and im-
proved devices and appa.-atuses, using semi-conductors,
e.g. diodes, triodes, rctifiers, phato- and Yhermo-
generators, refrigerato.'s for technical and private
needs, is 8 most import wb task. The authors of the
present article give ge 1eral explanations of the fun-
damental principles of :lectrical conductivity. By
means of an example wit1 two elements — helium and

Card 1/2 1ithium - they prove trat crystals of a compact for-
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mation are dielectrics and that those of loose formation
are conductors. Besides mitals, there exists still
another class of crystal electronic conductors e.g.
elements of silicon, germarium and selenium. Their
electrical conductivity is nuch lower than that of
metals and therefore they sce called semi-conductors.
There are 9 diagrams and 1 lrawing.

Card 2/2

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920004-0"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920004-0
‘-i ‘ A

- [T N PO 0 S s
Lo 4

kh, A.A.);
INOPIN, Ye.V.; KAGANOV, M.I. [Kahanov, M.1.); KRUGLIEH, A.A. [Kruhlykh,
KHIZHNYAE, M.A. [Enyszhniak, M.A.]

Scientific conference of young scler siats at the P:y;ii:ic::? e
Technological Institute of the Uk::-aﬂ» aian Academy O(MIRA o)
#iz. zhur. U4 no,3:406-1408 My-Je '5%. (MIRA

) (Phyaics-Congrossen) (Tec nology-~Uongre

. ] - Il I P B i i T
e T T R I A I S S T T
Sy AT T A S BT S S T AT T N I 0 ER LT T T L I g

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619920004-0"



| "APPROVED FOR RELEASE: 08/10/2001

i H
o h

CIA-RDP86-00513R000619920004-0

R LT TR 2 3
- il -.Lllil.I.!'I;I;I!Nﬂll:J!HNIslﬂlli!l)lf"lffllﬂI"'II‘! | AL AU

oI

e R |

GERI S

21(8), 18(7) 307/89~6-4-3/21
AUTHORS : Lifshits, I. M., EEEEEEXL_§:~1*' Tanatarov,; Le Ve
TITLE: On the Theory of the Radiation Induced Changes in Metals

(kK teorii radiatsionnykh izmeneniy v metallakh)

PERIODICAL: Atomnaya energiya, 1959, Vol G, Nr 4, pp 391.402 (USSE)
ABSTRACT: Temperature fluctuation and the phenomena connected bhnerewiilh
are theoretically investigated in fisnile material. Fluctua-
tion is given by the quantity of energy liverated at overy
decay. The occurrence of saimilar non-thermodynanic fluctua-
tions leads to a variation of the temperahure-dapendeut char-
acteristics of the irradinted medium. Here the case arises
that during irradiation the kinetia coefficients (electric
conductivity, diffusion, thermnl reaciilon rate) do no% ccu-
respond to the mean temperatwrs ¢f the pedtum determined fiom
the total quantity of heat. The partloles nasaiung Shrough
nmatter thus cause local heating. Pra oo bilons describing
these processes are derived, in uwhish conpeotion the interas-
tion between elecirons and lastics weg taken into acaount b2~
cause it leads to the establigirent of Semperature gquilibriuz.
Fur thermore, a method is developed for the purpose of calculat-
Card 1/2 ing the effective kinetic coefficionhs of %he fissile maberiale
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On the Theory of the Radiation Induced Changues in Yetalo

In conclusion, it jg explained In what way hie nechanical
properties of fisoile subabances vary @8 a eppult of local
heating. In addition, the two following calcilations are dg-
gcribed: a) Calculating the sverage of a physical quant ity
F(Te,T ) depending on 2 temperuiiTes {Te .. electron teaperaltuie:

7. - lattice tomperature). V) Evaluation of this calenlativn

for high tenperatures, in whish cuie the sgquation na longe™
renains linear when calculasing sunpanl conductivity anl can
therefore not be golved. If, however, the apecific heat ¢ and
the thermal conduotivity X dapend o tenrarature according

to an exponential law,it is eacier ba doternine ke averags.
The equations and their solutions ove mivan for several needle-
ghaped, an {nfinitely lons and 3 punabifore eonrce. (The sclve
tions of an equivalent problea are by Ya. B, seltdovica and

Ae Se Kompaneyeu@. The most important results obtained by this
paper have already been publishﬁd in 1951«1952 in the reperts
of the FTI of the AN USSR (AS UkrSSR). There are 2 fipures and
12 references, 9 of which are Soviet.

SUBMITTED: September 17, 1958
card 2/2
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AUTHOR: Kaganov, M I, 50V/126~7-2-20/39

PIPLas: gelective Transparency of Ferromagnetic Filas
(Selektivnaya prozrachnost' ferromagnitnykh plenok)

PLRIODICAL: Fizika letallov 1 Metallovedeniye, 1959, Vol 7, NT 2,
pp 288-289 (USSR)

ABSTRACT: The observation of ferromagnetic Ir@poNANGe, and

generally the frequency dependence of the permeability

of ferromagnetics, is usually carried oub DY studying
the absorption of electromagnetic energy ¢ither in
specimens whose linear dimensions are lurge compared
with the skin depth (reflection froma 2 half-space) or
using small specimens when the fisld in the specinen
is practically uniform, However, the unusual fregquency
dependence of the magnetic permeability poa w4 n"
shown in Fig 1 should lead to interesting effects when
an electromagnetic wave passes through & ferromnagnetic
film, The transmiscion coefficient for & f£ilm whose
electromagnetic properties are described by the
quantities €& = g' + ig", % = pt o+ int is given Ty:

Card 1/4
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Selective Transparency of Ferromagnetic Filus

exp [1¥4a

c

L _ ,}i .
H, 4 € - . (
v (1+ \/u/S)zexp(i %/E;d>— (1~f1_17r-:)2exp(-i£c‘-’ﬁm)

where H./H, is the ratio of the incident and transmitted
amplitudes, d is the thickness of the film and o is the
frequency, When p = 0 and € = €' + (4#Wo/w)i (where o is
the conductivity) we have

2

H; 4
‘ = Rl" = ) ] (2)
a “ “ -
t a (2 + &—Tr%g> o+ ~~mp Elad2

“

(o

Since usually the term containing o 1s much greater
than the remaining terms we have
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%™ a2 )

The latter relation holds if the quantities in the
denominator of (1) can be expanded in series. In order
to improve this condition Wwe ase the well known relation

2
v, - w - 2iwy
poe = 2 (4)

u)i - u)2 - 2iwAw

where Aw 1is the resonance line width and

2B,
= —— Av (5)
I‘IO+B0

The latter equation can ve easily established from the
equation of motion for a magnetic moment with &
relaxation term in the for suggested by Landau and
Lifshits. Using (%) we find that

FI 3 L) ——
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am
’%) Ver| A1, 1f A\ FI Olyin
6 S
skin r——-——2"0wa

where AH is the width of the ferromagnetic resonance
line in ocersted. Selective transparency will be

observed if the following condition is obayed
;2 T liIo
6skin<<d<< 6sl‘:in AH

There is one figure.
ASSOCIATION: Fiziko-tekhnicheskiy institut AN Ukr SSR

(Physico~technical Institute of the Ac.Sec,, Ukr.d9SR)
SUBMITTED: March 19, 1958
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AUTHORS: Kaganov, M. I., Tsukernik, V. M. SOV/‘}6~36—1-50/62
TITLE: On the Phenomenological Theory of the Xinetic Processed

in Ferromagnetic Dieleotrics (K fenomenologicheskoy teorii
kineticheskikh protsessov V ferromagnitnykh dielektrikukh)
1I. The Interaction of Spin Waves With Fhonons
(I1I. Vzaimodeystviye spinovykh voln 8 fononami)

PERIODICAL: Zhurnal eksperimental‘noyitsoretichenkoy figiki, 1959,
Vol 36, Nr 1, pp 224-232 (USSR)

ABSTRACT: The spin waves have to be described bty the vector of the
density of the magnetic moment M = # (¥, t) vy the deformation
tensor u, = (1/2? (9“1/"& +Juk/‘)xi) where v » u (r, ¥

denotes the vector of displacement, In this caese, ths interactim
Hamiltonian will be the sum of all components in the expansion
of the energy of the ferromagnetic with rogpect to the powers

of U, ()Mi/c)xk, and g3 Fiyip MM Avy
i Mi DMl
. - |— —= u__ dv. The first of thaese terms corresponds
iklmrs axk axm rs
card 1/3 to the energy of magnetostriction. Tha interaction Hamiltonian
1 ’1 -r'rn" ﬁi[lé%? ii;‘j ST - l
1§ $4 THI
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On the Phenomenologicel Theory of the Kinetic SOV/56~}6—1~50/62
Processes in Ferromagnetic Dielectrics, II. The Intaraction
of Spin Waves With Phonons

play the moat important part among the one-phonon progesgses.
The two-phioton processes are desoribed by the square terms
of the expansion of the energy of the ferromagnetic with
respect to the powers of the deformation tensor. There are
2 types of such processeds scattering of a phonon on a spin
wave (or vice versa) and emission (or nbsorption) of

2 phonons by a spin wave, Finally, the time necessary for
the establishment of equilibrium (relakation time) between
spin waves and phonons is calculated, There are 5 Soviet
references,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR
(Physico-Technical Institute of the Acmdemy of Sciences,
Ukrainskaya SSR)

SUBMITTED: July 8, 1958
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AUTHORS: Lifshits, I. n.,_xaggng!i_gl_ll
TITLE: On Electron Resonance in crossed Electric and Magnetic Fields

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy piziki, 1999,
Yol 37, Nr 2(8), PP 555-556 (USSR)

ABSTRACT: An electron placed into crossed electric and magnetic fields hao
a drift motion in the direction porpendicula.r to the electric
and magnetic field. The drift velocity, {.e, the mean rate of

motion of the particle (the initial speed not considurud) is

glven by'3 - cn'2 EEZEIP . Baesides, the electron ascillaces in
the direction of the eleotric field, the frequency of these o8-
cillations being eli/mc. This means that in crossed figlds *he
frequency is independent of the clectric field sirengin. P
pehavior of the electron is greatly differant i ot o Jenis
conductors, where the complicated dispersiaon 1aw nas 4 propauncs
ed influence upon the character of conductivisy ~legiren mTbicnh.
This study proceeds from the classical equathon - the reneraliz-

ed Lorentz equation: d;/dt s 0 {g + c"1 [¢'ﬁ]} ,‘3 - 36/32. The
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On Electron Resonance in Crossed Eleotric and Mapgnetin Flolds

-3 =
integrals of motion are thens e+ () (D) - VP " const,

-\—r' = 08'2 ['f-f ﬁ] ' pz = const. The g-axip iy chosen wq She
Ny
direction of the magnetic field, v, Laing the mean ringe of e

tion of the electron. The motion of & pugticle in crouacd
fields obeying the dispersion law € = £(p) ean be rejyuraed &%
the motion of the part&cle in 8 mm;;ne!‘.ic fi3ld alone obeying
the dispersion law e*(p) = e(p) - vo?:. Earlier results can

easily be referred to thio case. The period of gyration T* of
an electron in a closed orbit is T* = -(c/eH) 28%/dc*, where g%
denotes the surface bounded by the second pquation, ahich na- -
turally also depends upon +he electric fiald sarengih. This
dependence, however, does not occur with a8 quadratio dispersinn
law. The dependence of the period of gyretion upon the electric
field strength is characteristic of electrons with a complicat-
ed (not quadratic)diapersion law. The explielt period versus
electric field strength function can be deternined only if the
dispersion law is actually given. If B/H K1Y, AT/T Af(c/v)(E/H)
Card 2/3 is obtained, T denoting the period of gyration in the magnetic
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On Electron Resonance in Crossed Electric and Magnetic Fields

field. If the gyration frequency of the electron is known there
is no difficulty in writing down the distances between the
quantized energy lavels in a quasiclaspical approximation

Der = Lo* = 2x|elkH/c(3S*/Ber). The non-quniratic dependeace
of the energy upon the components of the quasimomentum is fre-
quently found at the edge of the conduction band, and it 16
often a result of the symmetry of the orystal. Such phenomena
will very probably not be observed in metals. There are 7 ref-
erences, 4 of which are Soviet.

ASSOCIATION: Tekhnicheskiy institut Akademii nauk Ukrainskoy 5OR {Technic .l
Institute of the Academy of Sciences, Ukrainskays SSR)

SUBMITTED: May 21, 1959
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AUTHORS Kaganov, M. I raukernik, V. M. Sov/56-37-3-35/62

TITLE: Nonresonance Absorption of the Energy of 8 Yoriable Magnetie
Field W e Ferromagnetioc Dlelectricn

PERIODICAL: Zhurnal eksperimental'noy 1 teoretichenkoy ~iziki, 1999
Vol 37, ¥r 3 (9)s pp g23-832 (USSR)

ABSTRACT A ferromagnetic substance may absorb the eneriy of a varieble
magnetic field in various wayss either the ma,gnotio fiqald. ( the

amplitude of which 38 %o Ve small, H' -~ e'im') is polarized
perpendicular to the equilibrium pagnetic mement, in which case
the magnetic field tuims the moment withouk changing its value,
or the field is polarized in the direction of the moment, in
which case 8 superposed magmtizntion oocurs, 1.0 the absolute
value of the magnetic moment is varied. In both cased dissipa-
tive processes are caused, which are interrelated with the intexr-
action of spin waves, both among thempelves, and also with
phonons (it is assumed that the dielentric gubstance 18
magnetized up to satura.’cion), In the pressnt pager thpe mithors
confine thelir attention o those in which the variable magnetic
field (frequency w ) is polerized in the direction of the
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Nonresonance Absorption of the Energy of a Variabie Sq7/56-37-3-35/62
Magnetic Fisldya Ferromagnetic Dielectirics

equilibrium moment. Calculation of abmorption is then roduced
to calzulation of the imaginary part of lLongitudinal megnetic
susceptibility m, = u) + i/.u::. The complex charactex of %he .

relaxation processes in ferromagnetic diplectrics leads to a
complex frequency dependence al(w). e suthors proceed fron the
simple model, in which the ferrodieleciric body is consiflered to
have a magnetic moment, the vibrations of which propagate in
form of spin waves. This is justified at sufficiently low
temperatures, when the vibrations of one of the magnetic
gublattices are not excited by the others. The theory of spin
waves may be applied to real bedies, e.g. to ferrites the
semiconductor properties of which at low temporatures are
insignificant (the number of free olectrons with decreasing
temperature tends exponentially towards gero)., The first part
of this paper deals with the low frequemcy range, i.e. ¢ is nuch
smaller than the reciprocal apin-spin relaxation tine

Tgg? QTSBQL The following is obtained for the imaginary part

of the longitudinal magnetic gusceptibility after all frequency-
and temperature ranges have been dealt with in detail:

o
e c_vnm_—;T!T‘r—mnmﬁmvwmﬁ;s-.—,:-n;ﬁ‘«f";
(U0 3ha 52 AR 1B Sl s U P 03 Lt A DR 9110 3E0F LA NIRRT ] R
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M, (1+(0LT:12)2 + wzl'3
)3/7 + . denotes the ppin-lattice
e N/“M o /)*“ ° h high frequencles
The second pary deals with L fie1d
relaxati/gn gimiim Hamiltoniaa of the interaction be
w7 f2):
4 spin being set up acoording o Kaganov (Re t; R
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The auithors thank V, C. Tar'vakktar faor valusble discuvssions.
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AUTHOKS: Lifshits, 1. M., Kagenov, M. I.
i By

TITLE: Some Problems of the Electron Theory of Metals. I. Classical
and Quantum Mechanics of Electrons in Metels

PERIODICAL: Uspekhi fizicheskikh nauk, 1959, Vol 69, Xr 3, pp 419-458 (USSR)

ABSTRACT: The first part of this detailed survey comprises 7 paragrarhs.
Paragraph 1: Introduction (posing of the problem; fundamental
works by Bloch and Peierls, Bloch's model, Fermi statistics;
quentum theory of the Fermi fluid by L. D. Landau; semiphenonm-
enological theory, energy spectrum of free electrons, dis-
version law & = £(P)); the entire article consists of 3 parts:
mechznics of conduclivity electrons, statistiocal thermodynamics
of electron gas, kinetics (galvanomagnetic- and resonance
vhenomena); a large part of the results mentioned here is taken
from the works of a group of theoretical physicists from Khar'kov.
raragraph 2: The geometry of the isoenergetic electron surfaces
(representation of the dispersion law; the periodic function
(a;) describes the cloued isoencrgetic surfacns; representation
twoiimensional (Fig 1) snd threedimensional (Fig 2); specinl
cases for complicated diupersion law, spatial (Fig 3); open
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some Proulemms ol the Electron Theory of Metals. 1. Claswsical and guantum
veghanics off slectrons in Metals

jsoensrgetic surfaces, dicscussion, reprasentation of voarious
tyous (Fig 4)). Paragragph y: Claasic:l mechanics of particles
with ~rbitrary dispersion law (discussion of thc conditions
necuusary for the classical treatment of a problem; investiga-
tion of metal in electric or magnetic fields, Bboth general and
for the case of = constant homogentous slectric and a constant
hozoeneous magnetic field, mathematicnl desc¢ription, illustrat-
ad b, figures 6-9. Paragraph 41 Colliuginne of quasiparticles.
ceottering. (Collisions: interaction of elecetrons with loeal
periodicity perturbations ahich lead tv variations of momentum
ane cnergy of the electron; deseription of possibvle inhomo-
srenoities and their effects.) pParagrayh 5: &uasiol&ssical energ./
levels (quantum-mechanical description of conductivity electronuj
dinmaznetism of electron gzg, De Haas - vun Alfen effect, the-
oretical investigation of the behavior oif clectrons in a mag-
netic field according to Landau; influence of the orystal lat-
tice, quantization of momentiun and energy, setting up of the
ezuation describing the trajectories {idyr 11); the quantizastion
Card 2/3 of electron energy manifects itself in @ peculiar behavior 21/,
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8/058/%61000,010,/085/100
A001/A101
24,9700
AUTHOR: Kaganov, LL

TITLE: The influence of Hall effect on resistance of ferromagnetics

PERIODICAL: Referativnyy zhurnal. Fizika, no. 10, 1961 267, abstract 10E325 (V
sb. "Magnitn, struktura ferromagnetikov , Novosibirsk, 8ib, otd, AN
SSSR, 1960, 79 - B83)

TEXT: It is shown that Hall effect affects the relatinn between the reuisf
taree of ferromagnetios and magnetic field during magnetizatilon,

[Abetracter's nots; Complete translation] -

i3
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AUTHORS : Kaganov, M.I., Tsukernik, V.M, and Chupis, I.Ye.

..

TITLE: Theory of Relaxation Processes in Antiferromagnetics *

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No,5,
ppP.797-798

TEXT: The method put forward by Akhiyezer (Ref.l) and

Kaganov and Tsukernik (Ref.2) is used to calculate the mean
probabilities of processes associated with the interaction between

spin waves in ferromagnetics. The theory holds in the /

temperature region Qx

oMo

1/2
® .\ LT KO,
c

in which the energy of the spin wave is given by the vwell-known
expression

Card 1/3
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Theory of Relaxation Processes in Antiferromagnetics

The notation is defined in the previous paper by the prmsent

authors (Ref.3). The processes considered are: (a) combination .
of two spin waves into one, and (b) collision of two spin waves. )/
The probability of other processes, for example combination of :
three spin waves into one, have zero probability since energy and [/
momentum conservation laws cannot be satisfied at the same time,

It is found that the mean probabilities for the above two processes

are respectively given by

g OofBoMa)/E T

5
- T
Wl* z@hg -@— (4)

c

Comparison of these two probabilities shows that in the above
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Theory of Relaxation Processes in Antiferromagnetics

temperature region the non-homogeneous exchange imteraction is
responsible for setting up the thermodynamic equilibrium in a spin
wave system, Acknowledgments are expressed to_V,G.0ar'yakhtara
for valuable discussions, There are 3 Soviet references,

ASSOCIATIONS: Fiziko-tekhnicheskly institut AN USSR
(Physical-Technical Institute AS UkrSSR)
Khar 'kovskiy gosudarstvennyy universitet

im. A.M.Gor'kogo (Khar'kov State University
im, A.M.Gor 'kiy)

SUBMITTED: April 18, 1960
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4.4300 (1635 ,113%, 143) %82683%059/004 /036 /048
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AUTHORS: Kaganov, M. , Tesukernik, V. M.

TITLE: Nonresonance Absorption of the Energy of an Alternating
Magnetic Field by a Ferromagnetic Dialectric. JI

PERIODICAL: 7hurnal eksperimental'noy 1 teoreticheskoy fiziki, 1960,
Vol. 38, No. 4, pp- 1320 - 1325

TEXT: In part I of the present paper, the nonresonance abgorption of
the energy of an alternating magnetic field by a ferroangnetio dielec~
tric has already been investigated on the agsumption that this field is
polarized in the direction of the axis of eagiest magnetization. The
cage is now dealt with, in which the field is polarized perpendicular \(
to this axis. These two cases are described as longitudinal and trans-
verse fields. Contrary t~ what is the case in 8 longitudinal field,
energy absorption may occur in a transverse field even if no diasipative
processes OCCur, but when the field frequency agreds with the ferromag-
netic resonance frequency. Neither resonance nor ‘the affects connected
with it are considered. The resulta obtained here relate to frequencies

Card 1/3
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Nonresonance Absorption of the Energy of an 8/056 60,/038/004/036/048
Alternating Magnetic Field by & Ferro- BO06 /B056

magnetic Dielectric. II

that are distant from resonance. The dissipative procespes connecated

with the energy absorption are caugsed by the interaction between the
magnetic field and the spin waves. The authors assume (like in Ref. 1)
that the ferromagmetic dielectric is magnetized up to saturation at a
given temperature, i.e.; that it may be considered to be a single-domain
gsample. The sample is also considered to be gufficiently pure, 89 that
impurity effects may be neglected. It is shown that the nonresonance
absorption of magnetic field energy is connected with the forming of V{
two spin waves as a result of a "collision” betwern a photon and a spin V
wave. Begides, an absorption of the photon in higher perturbation-theo-
retical approximations is possible due to processas in which a large
number of spin waves participate. The most important process in this

case is one of the fifth order, which occurs in second perturbation-

theoretical approximagionu The coefficient of the absorption of magnetic
h
field energy I = Q (’é'}? V)” {s now investigated, where @ denoteg the

amount of energy absorbed per second within the entire ganple volume.

Card 2/3
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2.2
-!-—T-—-B-w(1 - e’ﬁu/T)I(rz,v), whore 7 = pHe/T and

One obtains I. 5
32n uH 9

Y = Aa/T; the function I(),Q) is represented as an integral equation by
(13) and (13'). These equations are integrated for the special cases of
low frequencies (¥ & 1,%), resonance frequency (¥ = %), and high fre-
quencies (13> P 23V > 1% %3 72V >1; P27 21). The resulting asymptotic
values of the integrals are used to determine approximate {formulas
for " in the various special cases. The authors thank A. I. Akhiyezer
and V. Gu Bar'yakhtar for discussions. There are 3 roferencea: Z Soviat

and 1 US. (>\/
ASSOCIATION: PFiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy 3SR

(Institute of Physics and Technology of the Academy of
Sciences Ukrainskaya SSR)

SUBMITTED: November 23, 1959
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5/056/60/039/01/20/029

8006, D063
AUTHOR : . Kaganov, M. 1.
'-——-“""’-7
TITLE: Excitation of Standing Spin Waves in a Film

PERIODICAL: Zhurnal eksperimental'noy i teoraticheskoy fiziki,
1960, Vol. 39, No. 1(7), pp. 158-162

TEXT: Recently it has been observed that the curves of magnetic energy
absorption in thin'ferromagnetic filmsave several peaks which seem to
confirm the excitation of standing spin waves in such films. As these
experiments were made in a homogeneous magnetic field, and bacause of the
high surface energy of anisotropy, Kittel guggested to assuns equilibrium
for the magnetic moment at the boundary, i.e., the variable part of the
magnetic moment tends to zero at the boundary. Proceeding from this
assumption Kittel determined the vibration frequencies of the magnetic
moment, which in turn permitted the determination of the value of exchange
jnteraction. In the paper under abgtraction the author calculates the
surface impedance of the ferromagne tic film, considering its finite con-
ductivity. Moreover, he studies the effect of the boundnry cenditions for

card 1/3 .2
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Excitation of Standing Spin Waves in a Film s/0%5% 60/039/01/20/029
B006/B063

the magnetic moment upon the xind of surface impedancé. All this is busged
on the assumption that the constant field Ho be orientud alany the p

axis of easiest magnetization, i.e., perpendicular to the gurface of the uééﬁ
film. The spatial dispersion of magnetic susceptibility is taken into -
account. For the surface impedance of a left-handed ciroularly polarized
wave the author derives the expression (6) which 1is reduced to (8) for
a vanishing conductivity of the film in the case in which the thickness
of the film satisfies the con%ition (9). It is further reduced to (10)
for very thin films (d -~ 107%cm). The offoct of the skin affect and the
boundary conditions on the curve of spin-wave excitation is discussed,
and some special c¢ases are described. Finally, the author thanks

1 V. Bar'yakhtar for his discussions. L. Landau and Ye. Lifshits are also
mentioned. There are 4 references: 1 Soviet and 3 U3,

ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii mauk Ukrainskoy 3SR
(Physicotechnical Institute of the Acadeny of Sciences
Ukrainskaya SSR)
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AUTHORS Kaganov, M. I., Tsukernik, V. M.

TITLE: Theory of the Non-resonant Absorption of a Varinble
Magnetic Field by a Ferromagnetic Dielectric,f

PERIODICAL: Zhurnal eksperimental'noy { teoreticheskoy finiki, 1960,
Yol. 39, No. 2(8), p. 518

TEXT: In an earlier paper, the authors calculated the absorption l///’
coefficient of a variable magnetio field polarized perpendicular to the

akis of easiest magnetization. The Hamiltonian used in that case took
only the exchange interaction into account. Later, Tgukernik showed that
in this case only resonance absorption of a homogeneous magnetic
alternating field may take place, since the total magnetic noment
commutes with the Hamiltonian of the system; the results of the earlier
paper (Ref. 1) are therefore wrong. The error is related to the fact that
in the calculation of the matrix elements of the transitien, the authors
restricted themselves to the firet approximation of the perturbation
theory. A consideration of the second approximation shows that the matrix
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AUTHORS:

8/053 60/071/004,/001 /004
BOO# /BO56

Akhiyezer, A. 1., Bar'yskhtar, V. G., Kaganov, M. I.

TITLE:

Spin Waveéﬂin Ferromagneticévand Anttfermomagnetics 1

PERIODICAL:
pp. 533 - 579

TEXT:
energy spectrum of a
ing properties
relation betwe

as well as with the
the ferromagnetic,

external magnetic

gsound fields. In crystals;

the relaxation of the nmagnetic momént,

vior of the ferromagnetic in electromagnetic alternating
the deviation of the nagnebic moment of an

Uspekhi fizicheskikh nauk, 1960, Vol. T, Ko. 4,

The present paper deals with the essential properties of the
ferromagnetic near magnetioc saturation. The follow-

: The inter-
4 temperature
properties of
and the behae-
fields and in

ow temperatures

field; %the thermal

atom from the predominant direction does not remain localized on the
atom, but it propagates as & wave, which is called spin wave. In the

present papeT; the ferromagnetic theory

ig dealt with as follows from

the viewpoint of the spin waves: 1. Energy gpectra, thermal and magnetic
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